Educational Objectives {#s5}
======================

On completion of each module, the learner will be able to: 1.Conduct a physical exam for an injury.2.Appropriately order radiographic examination evaluation of an injury.3.Evaluate radiographs and determine appropriate surgical and nonsurgical interventions.4.Describe the general technique for nonsurgical treatment of injuries.5.Describe the urgency of follow-up for patients with a variety of injuries.

Introduction {#s6}
============

Musculoskeletal (MSK) complaints comprise approximately 20% of primary care and emergency department visits annually in the United States.^[@ref001]^ The Centers for Disease Control reported over 40 million encounters for MSK disease in these two settings in 2006, not including another 49 million injurious presentations, a large percentage of which are MSK in nature.^[@ref002]^ MSK conditions also disproportionately affect individuals older than 64 years of age; thus, these numbers are expected to increase as the population ages. Concurrently, there is a shortage of MSK specialists specifically trained to evaluate and treat these conditions.^[@ref003]^ Improper management of patients with MSK diagnoses increases morbidity and undesirable outcomes for the patients and leads to higher health care costs resulting from extraneous tests and imaging.

Establishing competence in this field should be a priority for all medical graduates, especially those entering primary care and emergency medicine fields. MSK education at the medical school level in the United States has been notoriously lacking. In 2003, only 65 (45%) of 122 medical schools required MSK courses as part of their curricula. Over the last decade, this has improved to 93% of schools having some MSK requirement, but quantity may not translate to quality.^[@ref004]^ In a 1998 study, 82% of medical graduates failed a test of MSK competency, and a similar study in 2012 (after most medical schools expanded MSK education) reported negligible improvement, with an 81% failure rate.^[@ref005]^ Baseline knowledge of simple fracture care is lacking even among incoming orthopedic residents, as was demonstrated by a multisite survey presented at the Orthopaedic Trauma Association\'s 2013 annual meeting.^[@ref006]^

Finally, standardized measures of competence are only one aspect of effective patient care and mean little in the absence of physician confidence and comfort in managing these patients. Perhaps the most telling data show that practicing physicians do not feel properly trained to appropriately treat orthopedic complaints. In one survey, only 51% of respondents felt their MSK training in medical school was adequate.^[@ref007]^ A more-recent study found that among primary care physicians, there was a statistically significant difference between their level of comfort with medical issues and MSK issues.^[@ref008]^

This resource was created to provide a foundation for management of common MSK injuries that primary care and emergency medicine providers (initial providers) may be routinely exposed to in their practice. It was created by an attending orthopedic trauma surgeon with the goal of improving both evaluation and urgent management of this patient population. In addition, communication between these initial providers and orthopedic surgeons is facilitated by using the same terminology. Finally, the urgency of care of these patients is noted to avoid unnecessarily urgent office visits or hospital stays while continuing to maintain patient safety.

The resource was developed based on the experience of orthopedic trauma surgeons on the most important points of the urgent assessment and management of these patients necessary to instruct the learner and improve the knowledge of referring physicians in these areas. As the surgeons who are ultimately responsible for the long-term treatment of these patients, referring physicians should understand that these are the points to provide the best possible care initially. The material may be of particular utility to initial providers in settings where orthopedic surgeons may not be an immediately accessible resource. The self-assessment questions were derived from consensus from orthopedic surgeons, commonly tested areas on orthopedic board examinations, and MSK testing tools that have previously been published in the literature.^[@ref007]^

Methods {#s7}
=======

This resource is designed as a set of independent self-study modules, recognizing that the principal target audience is adult, self-directed learners. It was designed as a tool to be studied in its entirety or quickly implemented as a refresher for providers who are managing these common injuries in an emergency, urgent, or primary care setting. It may be used as a way to check on management or as a reminder of anatomic and physical examination pointers that are necessary for providers to work through. It is also a resource for appropriate radiographic imaging, although initial providers taking this course should already be versed in radiographic imaging and reading radiographs is not a main learning point of the resource per se. The resource covers the most significant aspects of urgent handling of injury: physical exam, imaging, management, and referral. Each module---ankle ([Appendix B](#s002){ref-type="supplementary-material"}), hip ([Appendix C](#s003){ref-type="supplementary-material"}), shoulder ([Appendix D](#s004){ref-type="supplementary-material"}), and wrist ([Appendix E](#s005){ref-type="supplementary-material"})---may be navigated independently from a table of contents slide ([Appendix A](#s001){ref-type="supplementary-material"}). The resource includes a set of self-assessment questions, together with an extensive set of slides as shown in the [Table](#t01){ref-type="table"}.

Note that with respect to the physical exam, the ankle and hip modules share six slides, and the shoulder and wrist modules share eight slides. Completion of each module in the resource on any electronic device capable of running PowerPoint should normally take no more than 1 hour.

###### Number of Slides

  Module     Physical Exam                          Radiographic Imaging   Types of Fracture   Management   Self-Assessment   Other   Total
  ---------- -------------------------------------- ---------------------- ------------------- ------------ ----------------- ------- -------
  Ankle      8[^a^](#t01_f1){ref-type="table-fn"}   6                      26                  5            5                 7       57
  Hip        7[^a^](#t01_f1){ref-type="table-fn"}   6                      14                  4            4                 6       41
  Shoulder   9[^b^](#t01_f2){ref-type="table-fn"}   4                      21                  5            4                 4       47
  Wrist      8[^b^](#t01_f2){ref-type="table-fn"}   5                      17                  9            4                 6       49
  Total      32                                     21                     78                  23           17                23      194

With respect to Physical Exam, Ankle and Hip share six slides.

With respect to Physical Exam, Shoulder and Wrist share eight slides.

Results {#s8}
=======

After creation of this resource, the course was given to our incoming residents to test its efficacy. We specifically wanted to confirm that the course material was understandable, that participants were getting the material they needed from it in order to improve on related examination questions, and that they felt they were getting useful information from it by evaluating their comfort level with the knowledge and treatment of these injuries before and after using the resources. The efficacy of the course was shown based on testing of 43 first-year residents in internal medicine, orthopedic surgery, and the emergency department, as previously discussed. Pre- and posttest scores improved by 28% for knowledge of the material and by 30% for confidence level with the disposition of these injuries. All participants stated they were moderately to extremely satisfied with the course.

Discussion {#s9}
==========

This resource was originally designed to resolve a practice gap in the management of common MSK injuries identified by practicing orthopedic surgeons when reviewing the performance of referring physicians. As indicated in the Results section, the use of the resource has resulted in improvements in performance for its target audience. Nevertheless, to address suggestions for improvement by learners and other reviewers, it has been significantly enhanced since its original implementation, primarily in the presentation of the sections on physical exam and radiographic imaging of injuries.

The main limitation of the resource at this time is the lack of hands-on experience in the reduction of any displaced fracture or dislocation. Thus, additional benefits for the intended audience might accrue from using the resource in a small-group, workshop setting (e.g., five to 10 participants) facilitated by a practicing orthopedic surgeon and/or MSK-trained sports medicine physician. Such a setting would also be conducive to a more-objective assessment of gains in both knowledge and skill.

Other populations (e.g., medical students, residents, physician assistants, and nurse practitioners) might also benefit from completing this course, though they may need assistance from an attending physician with experience in MSK medicine to achieve a full understanding of the material. Interpretation of the radiographic images may require assistance from a practicing radiologist.

Appendices {#s10}
==========

###### 

A. Evaluation of Common Musculoskeletal Injuries in the Urgent Setting.pptx

B. Evaluation of Ankle Injuries in the Urgent Setting.pptx

C. Evaluation of Hip Injuries in the Urgent Setting.pptx

D. Evaluation of Shoulder Injuries in the Urgent Setting.pptx

E. Evaluation of Wrist Injuries in the Urgent Setting.pptx

All appendices are peer reviewed as integral parts of the Original Publication.
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